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(54) Title: THERMOSTATIC MIXING DEVICE 

(57) Abstract 

A thermostatic mixer (0) to be applied 
a collector (A), that comprises, within a 
in body (1), two inlet ducts (7, 8) for cold 
water and for hot water, a mixing chamber 
(15), passageways between the inlet ducts (7, 
8) and the mixing chamber (15), an outlet duct 
(6) that starts from the mixing chamber (15), a 
thermometric dilatation element (18), so placed 
as to be washed by the mixed water, and a 
distribution slide valve (16), activated by the 
thermometric element (18) and acting upon the 
mentioned passageways in order to keep the 
temperature of the mixed water constant, the 
outlet and inlet ducts (6, 7, 8) being embodied 
within an internal body (2) arranged inside 
the slide valve (16) that is activated by the 
thermometric element (18), wherein all parts of 
the mixer (0) that are intended to be applied to 
the collector (A) are combined so as to constitute 
a cartridge, the outlet duct (6) is central, the two 
inlet ducts (7, 8) are arranged at the two sides 
of the outlet duct (6), these three ducts (6, 7, 
8) are aligned along a diameter, and between 
the mixer (0) and the collector (A) there are 
provided reference means (39, Al, A2) suitable 
for permitting the installation of the cartridge 
mixer (0) in the collector (A) in two different 
positions, corresponding to the two possible 
different connections to the collector (A) of the 
feed pipes for the cold water and the hot water. 
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DESCRIPTION 



THERMOSTATIC MIXING DEVICE 

The subject of this invention is a thermostatic mixing device. More 
precisely, the invention relates to improvements made in a thermostatic mix- 
ing device, especially in the thermostatic mixing device that is the subject of 
European Patent No. 0.707.720, held by same owner. This known thermo- 
static mixing device comprises two inlet ducts for the hot water and for the 
cold water, a mixing chamber, passageways between the inlet ducts and the 
mixing chamber, an outlet duct that starts from the mixing chamber, a ther- 
mometric dilatation element arranged at least partly in the outlet duct to be 
washed by the mixed water, and a distribution slide valve activated by the 
thermometric element and acting on one or both of the passageways to keep 
the temperature of the mixed water constant, the inlet and outlet ducts being 
embodied within an internal body arranged inside the slide valve that is acti- 
vated by the thermometric element. In the known form, this structure is di- 
rectly assembled in the appropriate seat of a feed and delivery collector, 
which has at least one reference means in order to univocally ensure the cor- 
rect placement of the parts. Because of the univocal placement of the parts, 
in this known thermostatic mixing device there is no specific requirement 
about the positions of the openings communicating the thermostatic mixing 
device with the feed and delivery collector. 

The structure of this known thermostatic device turns out to be very 
advantageous; however, it does entail some inconveniences. In particular, 
the feed collector must be linked to the pipes when being already provided 
with the mixing device, because the latter is assembled in the seat of the col- 
lector and could not be moved away from it without giving rise to the disas- 
sembly of its parts. The fact that the mixing device is already applied to the 
collector does not facilitate the installation operations and makes it possible 
to damage the mixing device during the installation operation. Moreover, if 
the feed and delivery collector is connected to the feed pipes by inverting the 
cold water and hot water inlets, then the mixing device cannot work. That 
case may happen not only due to a mistake, but it also tends to occur sys- 
tematically when two mixing devices must be installed on the two opposite 
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s.des of a wall in which run the feed pipes (so-called "back-to-back" plants) 
In such cases, one must modify the connections or employ a differently ar- 
ranged mixing device. One could not even think of modifying the arrange- 
ments of the mixing device at the site, because it is assembled in the seat 
> foreseen in the collector, and its disassembly and reassembly could not be 
performed by a simple plumbing installer. 

Therefore, the main object of this invention is to improve a mixing de- 
v.ce of the mentioned kind in order that it can be easily adapted to various ar- 
rangements of the hot water and cold water inlets. 

Another object of the invention is to facilitate an easy conversion of 
the m,xmg device so as to adapt it to various feed water pressures or to vari- 
ous requirements for the limitation of the water delivery rate 

Yet another object of the invention is to make it easier to manufac- 
ture, store and install the mixing devices. 

Finally, another object of the invention is to introduce said improve- 
ments without complicating the structure of the mixing device and without in- 
creasing its production costs. 

The first object of the invention can be achieved, in a mixing device 
such as the one cited in the introduction, by virtue of the fact that all of the 
parts of the mixing device, which are intended to be applied to the collector 
are combined so as to constitute a cartridge, that the outlet duct is central' 
that the two inlet ducts are arranged at the two sides of the outlet duct thai 
these three ducts are aligned a.ong a diameter, and that between the mixing 
dev.ce and the collector there are provided reference means suitable for oer- 
rn.tt.nfl the installation of the cartridge mixing device in the collector in two 
different positions, corresponding to the two possible different connections to 
the collector of the feed pipes for the cold water and the hot water. 

The fact that the mixing device forms a cartridge which is assembled 
independently of the collector for which it is intended does facilitate its 
manufacture and storage and. above a.,, makes it possible to install the col- 
lector ,n the plant before installing the mixing device in the collector This fa- 
cilitates the installation operations and prevents any possible damage to the 
m.xmg device during the col.ector installation operation. When the cartridge 
m.xmg device is then installed in the collector, it is possib.e to choose two 
different positions for its installation, corresponding to the two different possi- 
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bilities of connecting the collector to the inlet pipes of the waters, and there- 
fore, the same mixing device can always be employed and function correctly, 
regardless of which way the collector is connected to the feed pipes for the 
waters. In practice, it is not even necessary to make a priori a choice be- 
tween the two possible positions for the installation of a mixing device, and it 
will suffice to install it in any one of the two possible positions, because, if 
that position then turns out not to be the correct one, the operation of moving 
the mixing device away from the collector and its renewed installation in the 
other position are matters of utmost simplicity. 

The reference means that are intended to establish the possible posi- 
tions for the installation of the mixing device in the collector preferably com- 
prise one or more projections presented by an element of the mixing device, 
and corresponding cavities presented by the seat of the collector in diametri- 
cally opposite positions. 

Preferably, the various parts of the mixing device that are intended to 
be introduced into the appropriate seat of the collector are connected to form 
a cartridge by virtue of a ring that surrounds the parts and prevents their dis- 
assembly. This ring can advantageously be made of a plastic material offer- 
ing a low friction coefficient, so as also to perform the function of reducing the 
resistance opposed to the operation by the mixing device. This ring can ad- 
vantageously be inserted with elastic release, in order to facilitate to the 
maximum possible extent the operations involved in assembly during the 
manufacture of the mixing device. 

The inlet duct intended for the passage of cold water can advanta- 
geously end. on the surface that is intended to come into contact with the 
collector, with a seat which is suitable for receiving a nozzle capable of limit- 
ing its passage cross-section. When one inserts or extracts a nozzle in this 
place and thus limits or leaves clear the passage cross-section, the mixing 
device can easily be converted so as to adapt it to the high or low pressure of 
the feed water. 

Also the inlet duct intended for the passage of the hot water can end. 
on the surface intended to come into contact with the collector, with a seat 
suitable for receiving a nozzle capable of limiting its cross-section. By in- 
serting or extracting this nozzle, one can either introduce or eliminate a limi- 
tation to the maximum volume of water that can be delivered by the mixing 
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device. 

These and other features, objects and advantages of the subiect of 
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ameter of seat S1. Furthermore, body A of the collector has reference means 
to establish the position for the installation of the mixing device; instead of 
defining only a single position, as according to the European Patent No. 
0.707.720, these reference means make it possible to install the mixing de- 
i vice in two different positions which are relatively rotated by 180°. For the 
purpose of obtaining clarity in the drawing, these reference means are shown 
as two depressions or cavities A1 and A2. situated along the same diameter 
according to which are aligned openings C1, E1 and F1. although it is to be 
understood that there can also be more than just one of these cavities for 
each position, and they can be situated in other planes, provided that to each 
cavity A1. pertaining to a position for the installation of the mixing device, 
there corresponds a cavity A2 turned by 180° with respect to cavity A1. so 
that corresponding projections 39, presented (as it will be explained later on) 
by a part of the thermostatic mixing device 0, by cooperating with one or the 
other cavities presented by the collector, will permit the installation of the 
thermostatic device in two positions shifted by 180° with respect to each other 
and with respect to the collector A. 

The thermostatic mixing device, generally designed as 0, comprises a 
main body 1 that is intended to be installed in seat S1 of the collector and to 
be retained there by collar B. In those cases in which the thermostatic mixing 
device is intended to function also as a faucet for controlling the volume of 
delivered water, the main body 1 must be mounted rotatably in seat S1 of the 
collector, and it is then usually provided with a thermally insulating covering 
26 that also acts as an operating handle. 

Main body 1 has associated with it an internal body 2 in which are 
provided a central delivery duct 6. intended to communicate with delivery 
chamber E of the collector, and two inlet ducts, 7 for the cold water and 8 for 
the hot water, which are intended to communicate (directly or through flow 
control means), respectively, to the feed chambers F and C of the collector, 
and which are arranged on the two sides of delivery duct 6; the three ducts 6. 
7 and 8 are all aligned along a diameter of the internal body 2. 

The internal structures of the thermostatic device are not of any con- 
cern to this invention and they will therefore be described here only generi- 
cally. also because the invention could be applied to thermostatic mixing de- 
vices that have different internal structures. The shown structure comprises a 
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thermometric dilatation element 18, arranged so as to be washed by the 
mixed water that flows through delivery duct 6. and this thermometric element 
activates a slide valve 16 that controls passageways existing between inlet 
ducts 7 and 8 and a mixing chamber 15. so as to keep the temperature of the 
mixed water constant. An operating knob 23 makes it possible to set the de- 
sired value for this temperature, by shifting the point of support of the ther- 
mometric e.ement 18. A safety spring protects the parts against excessive 
stresses. 

These structures could, however, be modified, provided that they 
permit the central placement of the delivery duct 6 and the placement of the 
inlet ducts 7 and 8 each in a position diametrically adjacent to it, said condi- 
tions being necessary in order that the invention may be applied to the ther- 
mostatic mixing device. 

In those cases in which the device is intended to work also as a fau- 
cet, between internal body 2 and the feed and delivery collector, also flow 
control means should be provided, for example in the form of a pair of plates 
made of hard material, namely, a movable plate 35. solid with internal body 2 
and a fixed plate 36. solid with a support body 38. It is furthermore to be un- 
derstood that any type of flow control means could be employed instead of 
these plates made of hard material. The delivered flow of water is regulated 
by the user by rotating the main body 1 of the device, grasping it in corre- 
spondence of the insulating covering 26 that operates as a handle. 

In order to ensure that the position adopted by supporting body 38 
with respect to the collector will permit the establishment of the above de- 
scribed communications, supporting body 38 has a projection 39 that is in- 
tended to be inserted in cavity A1 of the collector when the latter is linked to 
the feed pipes in the previously described fashion. However, since cavity A2 
also exists in the collector, projection 39 can also be inserted in this latter 
cavity A2, thus inverting the position of the thermostatic mixing device, so as 
to restore a correct communication of ducts 7 and 8 with the cold water feed 
Pipe and. respectively, the hot water feed pipe, in those cases in which the 
functions of chambers F and C in the collector have been inverted. 

It should be noted that, in those cases in which the thermostatic mix- 
ing device is not intended to work as a faucet, for example, if it has a central 
character or if the flow is controlled by a separate faucet acting on a pipe that 
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conducts the mixed water, then the described flow control means inside the 
thermostatic mixing device and the supporting body 38 can also be omitted. 
In this case, reference projection 39 can be presented directly by internal 
body 2. 

It is obvious that, in order to invert the position of the thermostatic 
mixing device, it must be moved away from the collector, rotated by 180° and 
inserted once again in seat S1. To ensure that this operation can be per- 
formed without the parts constituting the thermostatic mixing device becoming 
disassembled, there is provided a retaining ring 40 which, when inserted, 
makes integral the main body 1 of the device, the internal body 2, and. if it 
exists, the supporting body 38. In this way, the entire thermostatic mixing de- 
vice takes on the character of a cartridge that can be installed in and ex- 
tracted from the collector A without causing any disassembly of the parts. 
The same feature makes it possible, during the manufacture phase, to mount 
the entire device independently of the collector, and during the storage phase 
to keep the two parts 0 and A separate. 

Retaining ring 40 can be made of plastic material and it can be suita- 
bly fixed with an elastic release. One can advantageously employ a plastic 
material having a low friction coefficient, so that ring 40 will also act to limit 
the resistance opposed by the thermostatic mixing device to the rotation 
which is to be performed in order to regulate the volume of delivered water, 
when the thermostatic mixer device also operates as a faucet. 

In Figure 1, the thermostatic mixing device 0 is illustrated installed on 
the collector A, in the position which corresponds to the correct connection of 
the collector to the feed pipes. The two parts that are illustrated as being 
mutually connected in Figure 1 are shown isolated, in the same positron, in 
Figures 2 and 3. Figure 4 illustrates the thermostatic mixing device after it 
has been rotated by 180° with respect to Figure 3, and one can thus see that 
the device 0 can be installed on the collector A also in this position, by in- 
serting projection 39 in cavity A2 of the collector, whereas in the preceding 
case it was inserted in cavity A1. In this case, one can establish the correct 
routing of the cold water to the inlet duct 7 and of the hot water to inlet duct 8 
in those cases in which chamber F of the collector is linked to the hot water 
inlet and chamber C of the collector is linked to the cold water inlet. It is thus 
evident that any error in installation can be easily corrected by extracting the 
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